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Abstract of JP20051 54630 

PROBLEM TO BE SOLVED: To obtain a solvent in which aggregation of carbon nanotubes, which becomes a 
problem on application to a polymer-based nanocomposite, is eliminated and the carbon nanotubes are 
uniformly dispersed. 

^SOLUTION: A carbon nanotube-dispersed solution is composed of a carbon nanotube, an amide-based polar 
organic solvent, a nonionic surfactant and a polyvinylpyrrolidone (PVP) and the amide-based polar organic 
solvent is preferably N-methylpyrrolidone (NMP) and the nonionic surfactant is preferably a polyoxyethylene- 
based surfactant. Ultrasonic treatment is carried out in order to disperse the carbon nanotubes. 
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[*ft#81 #-#y^/f- A -7\ TShTftKttfiMSJHL *M*:H!MMfi$8tt»Rtf 
^'Jt'-;l^fnUKy (PVP) frk%&X-#>1~S^*-7ftWc®m~(:'fc->X . rs 
H^attWWJaaiE^N-^f-^taU ^ (NMP) T$>9, ^N^^ttftBBJSttffW 
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d'J Ky (pvp) ^&s#-*>^y?-*-:74MKi8»E. 

T5 HjRWHi1lii«l*«N-^f-iueaU Ky (nmp) r»*ikt*M»k-f*IIW»fl 

ix(i2^iEm«^-^y^y^- A -7'^i^. 

[ 11*4(4] 

L 3 CO v Ytftawce**)* - #y^y f - a-^Mill. 

slf «J t"-;kto 'JFy(PVP) <oaSSP**< 0 . 1 ~ 1 0 %T'£> S .1 i: £^ai: -f -Sit* 

*>Jb'x/H?n>J K> (PVP) <O^*#277~5007rcfc*£fc£«M8fc-*-4ll!# 
IS 1 fc^L 5cov^-m*H:IEiJ^-^y^y f-a-y#fM3L 

^-^yfyfi-^i^-^ytyfa-^ ( swnt) 

$-tf>1-S+*-7bLXs ftWf&O. 1-3. 0wmO7^^-Wl^T 
{gt^^-1<y^y^a-ym^^^fc^^fc^«»il*«l^V^L7c7)V^*HC 

y a ysj?^* «y Mcfc y-*- y f- a - •ro^-iHK^Atcffiffl § ti 

[ttdBSUJ 

-#y^y^a-y*£?ii^H&u »:v^'^ut*x;n^nub*y (pvp) sa^-si 
r$ vmmwkmmRmMxy&Rw&mm&mm.iz, tmem*&wt>* 

-#y-r;i-*~-y'Zi&-£'ftfflLL. »^yt'z/i,tnyFy (pvp) *m&LMk 
« SSfifgO. 1-3. OAtm^^^^^-^a-rs^t^ioTfiSlffl'Sr^-^y^y 
^i-^*^tf^fc^4;k^f5ti-4*-^y^yf-a-^^^^s^* 
a. 

[||**13] 

7*5 h &mmm® m * yzmwmffl&^mmmx y t-juvn y h y ( p v 
p) a^sat:, isw»^&ifv^4>^-#y^yf-a-'7*&a^Mft'f*ifcSr» 
afci-4^-4?y^yf-a-y^Hft»«^»Jt*ife. 

[»**14] 

75 H^ttwsi^, m *ymmmmm&®mm#v t-^tnu ny <pv 
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mo. 1-3. OAtmW-f^-MitSIt^ctotlW^-^tyfi-^ 

[8ffi#»] 
[0001] 

# - *• y 1- j & A - ^mmmmm^^mmum^m't t . 

[W*&«] 
[0002] 

[0003] 

yi-yi-^-y'^-^Wi^titzmmz^u^im^-f^t^^x^-^yi-yi' 

h. &ti. ^-t'yi-y-i-sL-y^-iz^m^tit^mn^i-^i&^mL^mmLx 

mm. m?i&ftm&*-<!Km&zmm-tz>mzi>mmzti&. mm. mum+zm^ 
tz^s-vfvB&tfmtixis., mmmi?zmmizft®Lt:Mmmft&L. 
. A7v-yenm. ^ y^ i> j.-y h^^com^^m^xm^t^h^^mi^zmm 
mcow-yzB&ittk. im£m&Lxpmnmmnx^&. 

[0004] 

-mz. ti-xyi-yj-j.-y-tt&mwimbLxii, ^mmm^^muh^a 
zti^m&mmmm'^hzttftttitix^z.. mm. ®&mm. tj\s*v& 

WM. T)Vn—)V. x—f/K 5?ftx~ f)V. Ky-ey^ S1&xf-;K ;no*^A > A 
yrntwanK x?y-;K r-fehy, h/l^xyf ^ffltl Stiii^nt^ 

§ (tie. wftxmmk) . 

[0005] 

ttRz/mftzz^x i>£ ofztbX'foz. ttz., x-xyi-si-j.-ym.T v^ivxnm 
^^mm^mmizm-^mm^i&T-tmmt^^x^. ttz^-ox. t-#y-r 
;^*-7CDftmx^m%vtmizi>frfrbt>?. c\ti£#>~t,zftwi.Ltztfv ? 
y#i;-y b%t'zmm.-tz>z\ tim^xmmx-h 0 . ti-xy-rsi-z.-T'a&mm^ 
omzmm±®mizix^&. 

[0006] 

ztitXlz. ti-tfyi-sj-*-7n®mztti-&tt&m&Wi'&tzMzM«%U& 
[0007] 

*-*\ m^mzMi%tf^*-#yi-yr*-7ZT*hy*izft&zv&ijm (tie 
mmji-z t t~tfyi-;^*-ywmkt>m& 0 . *-#yi-+ J .-7'<ommtfm 

<%htmkLXL&ot^dZttfm$XLto. 
[0008] 
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fm&mvb&Te r g i t o i (i«a() wpj&m^xffit&vmt&zbifli&tzti 
) mi-s^j.-7£mj*y&&Mmm\sDs*mm*xi&.^w.mmf&zt 

★•^JfitTTMfK+fc^MMrriifctWftStiTV^*** (TISM«WdR2«!«) . 
*)SttIltft4^, 0U(±\ ^Uv-^ya^^'yhtlBfflfSIS. BETS* 

mhriiz^mm^Tpypcom^^^-^yi-y^^-ycomm^ii^ifmh^ 
mztix^&tf. *mmimtt z ?-x'fo^xmm&mi±m<otix^& (TisMMttOR 

3#JH) . 

Xttl ] WBB2 000-7242 2*&fR 
[«*PSK2] «NJH2 0 0 0 - 8 6 2 1 9*&* 

[$ttft&Rl ] S. Cui et a 1 . Carbon 41,2003,797- 
809 

[^MWIvSJB] Michae 1 J. O'Connel et al. SCIEN 
CE VOL297 26 July 2002, 593-596 

t^M3]Michael J. O'Connel et al. CHEMI 
CAL PHYSICS LETTERS, 13 July 2001, 264-27 
1 

[0009] 

&14« zmmix $>®%m&^mmmmx*fo ft a* » ; + * - /fflsot$^ 

[0010] 
[0011] 

m*y&$mwimnti-xy+s**-7\,zm-hmMb ixnnm 

tfBLoo, lM*y&#Wfflffl. T5 FSMEttWMSL ftfc. NMP (N/f;l/ 
ft £ fc Jfcffi Wi fc «0T* ft . 

[0012] 

ciwir, ^-^y^-yf-a-T'Sr^HiJc-rftttt. jgff««yift-rft^3& s *ft. 

-fftl^Kj&fflU f^M'Jt'^eo'JKy (PVP) Sr^LTiil^U XfcEM 
^■y^fflvSWJ, 75 ^VK'Jt-^fD'J Ky (PVP) oate 

awtfBHLfca. t-#y-)-si~3.-7'$:ftm-&mz®mLxi>£\,\ 

[0013] 

sKUt^/PCnUHy (PVP) 12. Xr-#y^/f-A-'/<oaiBtiR«L, 
i-S*jL-7'£&tt^b<Q>hy>yVy?'&)&tt'r&. Uc* 5 oT, 75 F#«i*«» 
Ji^N^ytt^iB«tt^Jt%-^l5cL/i^-^y^yf-j.-7'coS«mS:R6±-rft 
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[0014] 

( 1 ) tf-tfy^y^-r. T5 ^ittwi, m*y&mmmmfxvv 

-/^•□Ub'y (pvp) #4>&*;fr-#y^yf-A-:/#tt»»E. 

(2) TSH5Rffitt*fll»«3&«N-pCf-;H:nU Fy (NMP) TftSii: *mWLb~th 

_hie < i ) fciett^-^y^/f-a-^^MKjsaE. 

( 3 ) IN * yttlMBJglSPJ^ U * xif u y^-5fBvS14fflT'?> 4 i fc *«f« k "t 6 
±ie ( 1 ) X(S ( 2 ) fcffi«m-^>'^>'f < a-7'4HB[»». 

(4 ) IN^ytt#fflvS14^»*^'0. 0 0 5~5%'C*4ii:*«pa4:'f SJJE ( 
1 ) fc^L (3) «v>-fix^^lBiJ<7)^--Ky^y^-jL-7'^§?g. 
(5) ^'jt'-^tnu h'y (pvp) o»*#o. l-l 0%X'bhZb*%mb^ 
SJtie ( i ) (4) ov^Mcie«j^-*'y^yf- A -r^?§?g/ 

( 6 ) #'J b'~;Utfo >JK> (PVP) nftttifi. 277-5 0 £ i: Sr^k 

(7) ^-it;>t;f a-^w-^ytyf ( swnt) x-hzztzftm 

btl±m ( 1 ) Sri^L ( 6 ) O^-rtl^Hcfe^^-^y^y^jL-.^^M. 
( 8 ) %—#>i-Si-jL—7'b LX. U. s f§$LT%kO ■ 1-3. 0 jumCO? 4 /I^HlQBfc: 

£^xmm%*-xy^Ji-*-y<nfrz%tsztitmmb^hm. ( 1 ) (7 ) 
mzix&iMi ( i ) ^tv^l (8) n^itixMztmw-xy^ y+*.-zrmmm. 

(10) ^SL14*^bT^I»^k^^mi:^l>±fB ( 1 ) =Sr^L ( 9 ) tfHvtfftfrfc: 

( 1 1 ) 7*$ Y&wmmmmjwm *v&Rm&m\m&®miz, M&mmmzn^ 

( 1 2 ) 75 mwt^mmnmiM *y&&Mttmfi%-%mmz. muw&miff^ 

fl&S&^&O. 1-3. 0f(m(7)7^^-ja!it^l:fcbm«*-^tyf 

o 

( 1 3 ) T5 mmti&®im: iMxy&mmmmiiimRVxvt' ^tmj f 

( 1 4 ) 7$ mmmmm. iu xy^mmmm-smmm/xv t^tnu f 
o. i-3. otimcr>7 <)i?-w^&z\t\,z£^xWM t j:ti-#yi~y^*-7<nfr 

[0015] 

*%tyxm\<^ti&T$v%mmimmmbixi±. gfomzu. xyf-/p*;uA7s 

F (DMF) , ;/X^-/U;tvkA7S F\ v r y^7-feh7SF (DMAc) , N-y^P 
fn'J h'y (NMP) %t'm^tii>m^&c\ttfXZ&bK mzftt L< N-y j- 

/wuvvy (nmp) ^fflv^kj:v\ ammbmzm< 
) . asa^ m&tfx&zvmft?. mz, 4?u7$ f\ ^uw s f\ ^uxxt/k * 

c:ft4>o»c%-K#arf & i t tfxztiiz. zoft&mzztibwmttTwmi: b & 



(6) 



«fHJ2005-154630(P2005-154630A) 



[0016] 

L<(i. d?iJ**yx^uy^oi<0# - fflv^*i4. XV**i/^\sy&RW%m\<7) 
fl&Jfc LTfcL Mm<v#V**i>-JiJ-U> ■ x-f-;K aS^UrJ-zUOtfU^yx?- 
uy ■ x~r/k T/Mr;l- ■ 7x7-;!^ • ^'j^-^^xf-u-y • x— f;k 7;Ut?y • 
xxT/^.-KD^dr^xf-i/y • x— f ;k tvy^cOTKU^yx^y ■ x— f/k 
^U^^fv- • TatW-y^ij^yxf-i/y • x— f7K flaffiji&OT/l^ n— ;P7*-?-f 
h'&fc'#J>4. ^fiT;U3-^tBlftSi§xxx;^^®vStt^Jo(?iJfcLT(i, ty/'Jt 

x^mmftftm* t°tf$> 4 . 

[0017] 

zi\^m*yvmmmm\cr>m\\mi. t-xyi-s-h^-^com^m. ni^&r 
zv&mftmimvmmizx^xm'mfefr&ztrfxz&fiK -mui. o. 005- 
io%X'fotitf. t-xyi-;^3.-7n+ft%ftm))%£'&&zttfx$&. 0. 00 
5%JiTF-c-$>4^ *-#yi-s^*-7'i,ztti-&Rmmm<\cDm^fZ~?$>tzMz. - 

^1-y^*-7\mmLXmmtf$LtXL&o . 1 0%J2Lh"C*4i:. 

^IB-£T"£>4. 4fc, #-*>^-yf-A-7 - cOffi-£4£0. 00 5~0. 05%lzLtzi§> 
itr. ^N^yt±«/£tt^@E^-*«. 0. 0 1~5%*Uv\ 
[0018] 

r MWNT j tmzixh) frt>%.mcD&cD (yy//Wt-;i" 
y^y^- A -7' s rswNTj tmttih) £X\ ZtiZti&mzmtX&o ZbtfX'Z 
4. *%,tylzti^xit. #F4L<i4, isy7)V*7*->v- f]-i^y^j^3.~irt,m\^h 

tih. m^&swNTnmmumtLxiz, mzmmztL&i><vxm<, ?mzm->& 
mrmm (^^mtmipx^^) . T-?imm. v-^f-wm. rvh i p c o 

S (H i gh- pressure carbon monoxide process) 

fe*&®™^ti<vwmijmzmm^xi>ffite%\ l \ 

[0019] 

-7*ftm&*mt<z^uxmm-&» mmtix. ??yrA v^y-t. -vtnv 

&£TfaJ<)lYMtitt%£vv KSrfflSLfc. :«l^n 7 HSr 6 6 5 h P a (500T 
o r r ) c7)T;l-^y#fflmT. m^tCi 0 1.25 CrCtdJW&U KC350mJ/ 

pu i sewd : y AGv-^-cnm-mmw^v^mmL. mt^mmzTzm 

[0020] 

iiLtcomtum^. foK&xmmmxfcK,. ^mcomm. ttxcomm. m^coum. 
is-?-commzmzixi>mL5:z.^\ ttz. ?-mmmmnimm. mi 
t*. h i Pcoi cvds, r-tmmm. -mitmrn^m^mm. «bi&£?l4>kw 
m^mxLxmm-t^^yrxy-hm. -^mmmm. mn^miz 

x^xmki*titzyy7)i>v*-)vi-j^^-7zmmLxhmL%iti:\\ 
±tz. ii-xyfji-j.-^wmsmi. mmmzk-?xhmts:z>t>K ^mmm^ti 

6m y )%ft,zmfe$ti$>i>(7)X'te^\ SWNTSrfflv^T. NMP&i/tf-'j^yxf-u-y 

^coRmmmcowLsmffiizft®. Ltztg,^. 0 . 0 5%&xttm-& 1 1 &xz 4 . 

mzfttKli. 0. 0 0 5t&>4>0. 0 5%tX'tf£\\ 
[0021] 
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- ^fttyX'&mZtl&M^mi, 2 0kHz, 150W^28kHz, 14 0W*fflW 

mmimmnwssiiz x^x. as. %#>hzt mmx-h s . 

[0022] 

#»Bjrcffl^&ft4jKy t*-;^ay k> (pvp) *>ffi£*(i, *-#ytyfa- 

fcrM^mzX o Tj«lD£tf>4 £ t l>#. t < tt$Mft»8+ 0 . 1 - 1 0 %K 

>^j^*-y*&ts\^frty&7>v\?v7Wk*tt&ztimhtix^h. *mix'iz 

[0023] 

*%Bj-cfflv^ixS^yb*^b-n'J h'y (PVP) o^ittWKRjBgSfiifc^-C 
Ji&<. HRfctt 277-5 OO^TJMLlf. +^H«miiejt^m5rt#l»^fc* i T'#l»^ 

#*L<U;2 077~2 0 07ja*J:v*. 1-S**-7co#=Hktfift1ilStzjz$ ^ 
4*vJn S t P V P f- j. -T'S: 9 >y b°yj/-t l> i t WX'% \ ttz. 

[0024] 

#jh^4>*is. *<oie, y <)i?-<F>%'m=?-mi. mizmtxm£%.#)&zktfx-% 

4. J I S 380 

Ji/hS^Sfiv^ HRfcUiffes^go. 1-3. Ojum^)t,<o&fflv^c:fc**r& 
£. 

[HBJJO^JH] 
[0025] 

BlT<Ollit0!t:*S*i&J:afc. #B«tt8«J£»L5:V^ NMPjfFfflEefflv^t^- 
tfyi-sl-^-ritmkLXL&^^lzftmr&ZlilZX'Z*^. ifc, *ftfmW-<7) 

®m®tm®m\coMisw®zm^x t » t-xyi-;* *-^i4wn lt t * v 

[0026] 

^fijrr * c i: a*? # , # - * y •* ; J- *. - y tfmcom * &#s? ^jcffl a**r ig t & a . 

[0027] 

OTOllJIWc^tl&J: JfUI#-tf>^yf-^-7' - 0. 0 0 5-0. 0 5%£ 
. sK'J^^x^uy^lHBJSISfiJO. 0 l~5Xt^LteNMP»Slfc:jB»«tHIMt • 
LftifibimZ-tt* $<3^!7b*x/pt:ay KyjO. 1-1 0%?I-£-fS*\ Xtt^U 
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[0028] 

HiPcoffi(SE-BMtft»ffi) fciOSftSflfcSWNT (lmg)t NMP ( 
N->Way Fy) mil OgfcjKU^^xf-P^JMHBJSIBffCJbfiTr i t o 
n mm) X- 1 0 0 ( 1 0 mg ) «»#ig*|feWVCS£U SW* (20kHz) t 
1 HiaMUf, TIWH 1 * 3 6 77cO*f 'J t*x/H?n ijh'y (PVP) KlOOmg 
*»i-CJS»L. JWPLfcft, 5 0X:Tl2i«BB!u«Lfci:i*. fflkntc^mmnm* 

fcfc. ^#-*y^y^a-7#lfc^M£2oK#&U #7XmiffiFm (GC 
-50. fiWKtfgO. 5 Aim) fcil/^yTVyy-r^:?- (FR-lOOs JLftlju 

;fiA«JS«tt» 3 0 0f*t^-^y^y^ A -7'^m^1-|>Ci: : 5r<^{c*SL 
fc. 

[0029] 

HifcCTi fcH««rntxjPVPwfi^KSi"rtT-)fc. HiPcoS (ffiJE— K 

-ftM^S) (CJOlWfrSflfcSWNT (lmg)S, NMP (N-^f^tO'J h'y) jg 
HI OgfcjK'J^^Xf-UyJMHBSSISBWTfciTr i ton (Ml) X-100 ( 1 
0mg)OS^»«KAhtfl^U fi*fe (20kHz) "CI iSHttBILfcft. ¥^ 
f!3 6 770^ U t*x;Uh'P U H y ( P V P ) «* 5 0 m g t JniTJMI L » JWf 
. 5 0*CT1 2B*IB»a£Ufci:£^ SfclKtt&vtflflfcoaSrftfc. ^^-^y^ 

2oica«u ifvxmm 3 ®. ( gc - 5 o , «ee^so . 5 // 
m) tsxvxyfi'yy < (fr-ioo, ftgijum) -eriiu Fmmtfm& 

[0030] 

mmi fcR«<orn**£PVPO¥*£^S£35*T?Tojfc. HiPcoS (SJE 
-BHtKHSiS) fcJOlWsSfUfcSWNT (lmg)t, NMP (N-^fy^'O'JHy 
) III Ogi^U^yXf i t on (ffiff) X-100 

(lOmg) O^^CAixTM^ L . (20kHz) tl MOK^S LfcflL ¥ 

%^*377 51 1 c0^yt'^;l/h-nU Fy (PVP) Hfefcl 0 OmgfcflniTifflSU JS 

fPLfctt, 5 0°cx-i 2B#ra«5BJtU/ifci^, 8U8^*v«ltf>8tefcfc. 
-*y*y*-a-:r$H!^£2ofc#*u #?xmm& <gc-5 0, &s»s 
o. 5jum) fcittxyTVy^/w?- (fr- i 00. TLgi^m) -crjaL, rifl 

[JOI0U 
[0031] 

. y-if-^»^t'^t^SWNT (lmg)t, NMP (N-^tn'JH» I 
*£l 0 gfcjtfU**^Xf-l/y^iBffitt»JT*.&Tr i ton (ffif() X-100 ( 1 
0 m g ) (Oift^fctttCAiVCateU fi«jft (20kHz) T' 1 IffiKSlt^ft. 
^*3 t-^t'n 'J Fy ( P VP ) »* 1 0 OmgfcJniTSJBU fllfFLfc 

tt. soxm 2>«B»!a«ufei:c*, fflknz^mmnm&ftfc. mz, z<o#-#y 

Mm) fcit^yyyyyy (fr-ioo. ftgi/im) -criSU »$#M 
h*-xyi~yj-x.-ytfmmm£tt>zt%<£mzjf&Uz. 

[0032] 
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HiPcoft (mE-mt&tmm) t«fc 911^3*1*: SWNT (lmg)$, NMP ( 
N-^/Pto'J Hy) ?§&1 OgfcjtfU^S'Xf-pyi^MiSfl^'CfcSTr i t o 
n X-100 (lOmg) t^i%fttt3 67i<O^J t'-^tfn U h'y ( P V P 

) ft*100mg*a^U Sffift (2 0kHz) THWWHLfctt, 5 O'CX'l 2B# 

m*2HZttMl. A'yxmm\F& (GC-50, fl&se^fgo. 5x/m) fcitf^y:/ 
1^7 -r;k?- ( FR- 1 0 0. 7L@1 Aim) TFaU iFmitfMk&PZliMKfck 

* - 4: 3r< fcSfcffffi . 

[0033] 

mmm5i®®(7)7u*xzpvpc7)ni-&s.$:3zz.xft^f.2. hipcos («e-» 

flJtSS) fcJOKffr&i'lfcSWNT ( 1 mg ) £\ NMP (N-^WoiJHy) $ 
®1 0 g tXV **is*1-Uy&ffi8ft&m~C$>&T r i ton (fig) X-100 (1 
Omg) fc^^ft3 67JO^Uh'^h'nU b'y (PVP) »*5 Om.g£«£U 

iBfftt (20kHz) x'lMffflwmbt:®. 5 o'cx'i 2 mim&. it: t z h . imco* 
^mnmzntz. mz. zm-^y-ry^^-y^mm^ 2^z^-mt. a^^m 

(GC-50, ftgSffgO. 5Atm) i> ±t£X yTVy 7 4 (FR-IO 
0 . 1 ju m ) TIPja L , rJKftWRft**^ 3 £: £ £ . t izM&X'fo hZb 

[HJfcfiaj] 
[0034] 

ll*M5fcR«^rD-k^S:PVP«o 3 FJ^ : F»Sr3Si'Cfi : ofe. HiPcoS= (»JE-» 
-fLKfgiS) £J:9«fli$*lfcSWNT (lnig)i, NMP (N-^Wd'J h'y) $ 
$1 Ogt--K'J^^xX^l/y^®vStt^jT-S)|>Tr i ton (ffiff) X-100 (1 
Omg) b s P*Zft=?&3715^<7)XVt'-jWvV Vy (PVP)S^lOOmg^ 
U tg^ifc (20kHz) TlB#p B TOf!UiflL 5 0°C"C'l 2l$»£U:h£^ %Jg 

m^mmcomzftfz. mz, zcot-xyi~s^*-7ft%mm2^zftML. 

xmtPfo (GC-50, fkmL^mO. 5um) tiXtf*V7\sV7 4)V9- (FR- 

i o o . tls i ^ m ) -cipjfl l , rmmtfm&frt* o bzh. th tzm&v*> s 
zttfhfr-otz, ;ti^Sii, 3O0^t^-^y-^/f-a-7** i «m^tis^i.c:i: 

KUffeffl] 
[0035] 

IQfcW5 i: HUBtWn-fe* * 1^— tf-^^TW Lfc#-*y-*V f-*-7*-Cfir-p £ 
. U-1fH!ME£Tl!!ttLfcSWNT (lmg)t NMP (N-^f-^en'J h'y) 
$1 O g ^W^fyXf r i ton X-100 (1 

Omg) t^F%^«3 677C7)^Ufx^t'nU (PVP) ^*1 OOmg^L 
, (20kHz) T* 1 BflSBftJI LfcSL 5 0 XX' 1 2 BfflSIXty&U: fc C £ , ifcl&O 

«wtr«6 (gc-50. ftea^eo. 5Atm) &&ifxy7i>y7 in,?- (fr- i 

0 0 , TLS 1 At m ) -C-T JS L , riS^Hfe* 1 £ 3 t i h , i: t (clifeT'£> & £ 

btfbfr-otz. Zixt>cr>mmi. 3 0a&t>*-#yi-S**-7imM&tiGrt-&Zb% 

[9OI0I] 
[0036] 

HJfiflU fcra«07-a-b^S:#iBaSttffKoaBIISrSEirff-3fc. HiPcoS (flffi- 
BKtK«ft) fci 0SS!f^$iX^SWNT (lnig) ft. NMP ( N-^f-^fny b*y ) 
III Ogt^U^^Xf-Uy^ffffiJSttffl-C*!. I gepa 1 (fig) C A 2 1 0 ( 
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i o m g ) 0)&&fflBUzMxxm& l . &mti (20kHz) xi mmwm itim. 

ft=f-&3 67)<7)XW-)VVuVYy (PVP) »5tJl OOmgfcJniT*IWL, *fFL 
fctt, 5 0°CT-1 2i$IMcU:£:.r^ iWft^v^HaiwiBlSrflfc. <Mz. c\cd*-*; 

yi-y? *.-7#mm. % 2 ^mm u a? xmmm. < g c - 5 0 . fisea^FS 0 . 

5^m) JsJ^yTV^-^k?- (fr-ioo, JLfiljum) T«U wmbtf 

m&h-Koim^tzh^h. tnzm&x'b&zttfbfr^fc. ztibcommt. 305 
&t> * - * y f - a - raWBastiw- & i t * < seetflpfe l . 

[HJfeffl] 
[0037] 

HMS0I1 kH^ro*^t*iOia«"J«WHfeSJiTff-?fc. HiPcoS <«E- 
UHUWRS;) (CiOW^SilfcSWNT (ling) fc, NMP ( N -**)V\£u U H V ) 
^lOgt^U^^x^-lxy^ffivStt^j-CfeSTween (fig) 60 (lOmg 

) ^MtAtiTig^L, jew* ( 20kHz ) x-xnmmLttfk. ^wtm 

677<OXVt'-)\,VnV Hy (PVP) »5|U 0 Omg^Jn^T^BIU SffUrflL 5. 

o'cxi2\*!%®if8,itztz*>. rmnz^mmnmznti. mz, z.n$-#yi*s+ 

a-^IM2otML. JfvXWmpm (GC-5 0, «®fi^FSO. 5>um) 

fciiMv^uy?*/^- (fr-1 oo, ?Lsijum) -cipau rjajRj&«ae*»ir 

[0038] 

ss*wi*v*l 1 0Ti#^ix^--i<y^y^jL-^u^^s-?-ix^. /o 7 ?* 

dfc. *^-c^^^_,-ify^y^- A _^^vSS:fflv^C:i:(cJ;oT. SWNT 
[0039] 

(jt«m ) 

[0040] 

mmmitmmny'v-txzpvpzm^^zfr'ytz* hipcos (wjeehbhuj* 

ffi) £J:9S!tt3*lfcSWNT ( lmg) NMP ( N-.X?-;Hrn'J KV) &*K 1 0 
g t^'J^^f i/Xf Uy^Wttllt*>4T r i ton mU) X-10 0 (lOmg 

) <vm.&mmzAtixw.£ i . m^w. < 2 0 k h z > x 1 n#r B %n Lfc t <r $ , ttj&osr 

mz. z<v*}-#>i-s*x.-'Xttwmm$: 2~iizftML. 
mrffi (GA-100, ftffGMPsi . o^m) *j«fcr/^5^i»tritt (Gc-50, u 

z.k.tfbfr~>tz. zixhcommxit. lmmmziz-wcox-tfyi-s j- J.-? commit 

[0041] 

mmLtzx&m&'wm. m?mizmmw<7)mm%t\ &ei&m»w#-#>+s+ 
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4G146 AA12 AC03A AC03B AD37 CB10 CB35 

4J002 BJOOl CH022 DA016 FA056 FD312 GPOO GQOO GROO 



